Presynaptic α₂-adrenoceptors control the inhibitory action of presynaptic CB₁ cannabinoid receptors on prefrontocortical norepinephrine release in the rat.
Endocannabinoids play a crucial neuromodulator role in both physiological and pathological states in various brain regions including the prefrontal cortex (PFC). We examined, whether presynaptic cannabinoid receptors are involved in the modulation of basal and electrical field stimulation-evoked [³H]norepinephrine ([³H]NE) release from rat PFC slices. WIN55,212-2, a nonselective CB₁ receptor (CB₁R) agonist, inhibited the electrical stimulation-evoked efflux of [³H]NE in a concentration-dependent fashion, which was antagonized by the CB₁R antagonist/inverse agonist, AM251 (1 μM). Idazoxan, a selective α₂-adrenoceptor antagonist, augmented the evoked [³H]NE release. In the presence of idazoxan, the effect of WIN55,212-2 was exacerbated or attenuated, depending on the applied concentration and stimulation frequency. Moreover their combined, but not individual application elicited a depressive-like phenomenon in the forced-swim test. These data were bolstered with fluorescent and confocal microscopy analysis, which revealed that CB₁R immunoreactivity co-localized with dopamine-β-hydroxylase positive (i.e. noradrenergic) fibers and the inhibitory α(2A) adrenergic autoreceptors (α(2A)R) in the PFC. Furthermore, idazoxan triggered a decrease in CB₁R density in the PFC, suggesting that high extracellular level of norepinephrine downregulates CB₁Rs.